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FOREWORD This Indian Standaid ( Part 1 ) ( Second Revision ) was adopted by the Bureau of Indian Standards, after the draft finalized by the Machine Tools Basics and Modular Units Sectional Committee had been approved by Ihe Production Engineering Division Council. This standard was first published in 1971. Consequent upon revision of IS0 1708 : 1989 `Acceptance conditions for general purpose parallel lathes - Testing of the accuracy', the committee responsible for formulation of this standard decided to revise the same to bring it in line with IS0 1708 : 1989.
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TEST CHART FOR %NERAL PURPOSE PARALLEL LATHES
PART 1 LATHES
(

WITH

SWING

OVER

BED UP TO 800 mm

Second Revision )
cut = 0.1 mm, feed = 0.1 mm per revolution ) and not with roughing cuts which are liable to generate appreciable cutting forces. 3.5 When establishing the tolerance for a measuring range different from that indicated in this standard ( see 2.311 of IS 2063 : 1988 ), it sha!l be taken into consideration that the minimum tolerance is 0.01 mm. For any proportional value, the calculated value shall be rounded off to the nearest 0.005 mm. However the least count of all measuring instruments need not be finer than 0.01 mm. 3.6 Whenever alternate methods of testing are suggested, the choice of actual method of testing is left to the manufacturer. 3.7 For the purpose of this standard, various methods of expressing permissible deviation are employed, each having a particular type of application. The methods employed are as follows: OOOjOOO for deviations of perpendicularity which are ratios 000 for any length of 000 for deviations of straightness and parallelism; this expression is used in fact for local permissible deviations, the measuring length being obligatory 000 for 000 for deviations of straightness and expression is used to parallelism; this recommend a measuring length but in this case the proportionality rule comes into operation if the measuring length differs from those indicated. 4 TESTING INSTRUMENTS

1 SCOPE

This standard describes both geometrical and practical tests on general purpose parallel lathes with swing over bed up to 800 mm and the corresponding permissible deviations, with reference to IS 2063 : 1988 `Acceptance code for machine tools: Geometric accuracy of machines operating under no load or finishing conditions (first revision )`.
It deals only with the verification of accuracy and applies neither to the testing of the running of the machine ( vibrations, abnormal noises, stick-slip motion of components, etc ) nor to the machine characteristics ( speeds, feeds, etc ) which shall generally be checked before testing the accuracy.

2 REFERENCE IS 2063 : 1988 `Acceptance code for machine toohi: Geometric accuracy of machines operating under no-load or finishing conditions (first revision )`, is necessary adjunct to this standard. 3 PRELIMlNARY REMARKS 3.1 7'0 apply these tests, reference shall be made to IS 2063 : 1988 especially for installation of the machine before testing, warming up of spindles and other moving parts, description of measuring methods and recommended accuracy of testing equipment. 3.2 The sequence in which the geometrical tests are given is related to the sub-assemblies of the machine and does not define the practical order of testing. In order to make checking or mounting of instruments easier, tests may be carried out in any convenient sequence. 3.3 When inspecting a machine, it is necessary to carry out all the tests described in this standard, excepting those tests which may be omitted in mutual agreement between the buyer and the manufacturer. 3.4 Practical tests shall be made only with finishing cuts ( for instance, depth of
1

The testing instruments shall be of the approved type and shall be calibrated at a recognized temperature conforming to the relevant Indian Standards. 5 ACCURACY REQUIREMENTS The test to be carried out, the instruments required, the maximum permissible deviations and the manner of carrying out the tests shall be as detailed in the test chart.
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SI
No. Figure

All dimensions
Object

in millimetres,
Measuring Instruments Reference to IS 2063 : 1988 and/or Instructions for Testing Permissible Deviations Actual

(1)

(2)

(3)

(4) A-BED

(5)

0

(7)

I

Verification of level1 ling of slideways

a) Longitudinal direction: Straightness of slideways in the vertical plane

Precision levels, straight edge, optical or other methods

a) 3.11, 3.21, 5.212.21 and 5.212.22

4

Make the measurement at a number of positions equally spaced along the length of the bed The levels may be placed on the transverse slide. When the slideways are not horizontal use a straight-edge as- mentioned in 5.212.2i, Fig. 12

DC Q 500 0.01 (convex ) .,..._.,.................... 500< DC< 1000 0.02 ( convex ) Local tolerance : 0.007 5 for any length of 250 ( see Annex A )

. . ... .. .. . .... . .. .. . . .. ... . .
DC > 1 000 for each in 1 000 increase distance between centres beyond 1000. add to the corresponding preceding tolerance: 0.01 Local tolerance: 0.015 for any length of 500 (see Annex A ) Variation of level: 0434/l 000

9

Transverse direction: Slideways shall be in the same plane

Precision levels

b)
____LX = Distance between centres, and 0. - Maximum permissible diameter above the bed (that is, swing over bed ).

b) 5.412.7 Place a level transversely on the slideways and take measurements at a number of positions equally spaced along the length of the slideways The variation of level measured at any position shall not exceed permissible the deviation

B-

CARRIAGE a) For DC < 1500 Dial gauge and mandrel between centres or straightedge a) 5.232.3 (a) or 5.232.1 Touch the front generatrix of the mandrel ( instead of the mandrel. a straightedge with parallel faces may be used) Length of mandrel between centres shall be as nearly as possible equal to the value of DC DC < 500 0.015

5OOc

DC<

1000

0.02

. . .. . .. . .. . .. ... . .. . .. . ... ... .

WIRE

Checking of straightness of carriage movement . horizontal pliie or" possibly, in a plan; defined by the axis of the centres and the tool point
j j

b) Whatever the value of DC, taut wire and microscope or opt i cal methods

b)

5.212.3

and 5.232.3 (b)

The deviation of straightness of carriage movement shall, other than in exceptional cases, be concave relative to the axis of the centres NOTE - Whenever carried out, test necessary test (b) is (a) is not

w

DEVIATION

b)

DC>1000 For each 1 000 increase in distance between centres beyond 1000, add to the corresponding preceding tolerance o+IO5 Maximum nermissible deviat'ion 0.03

3

b)
a)

Checking of parallelism of Tailstock movement to carriage movements: a) in the horizontal plane; b) in the vertical plsne

Dial

gauge

5.422.5 With the tailstock as close as possible to the carriage take the readings when both are moved together; keep the tailstock sleeve locked so that the dial gauge fixed on the carriage always touches the same point

_I

I_

k

C_ONSTANT

DC < 1.500 (a) and (b) 0.03 Local tolerance: 0.02 for any length of 500 DC > 1500 (a) and (b) 0.04 Local tolerance: 0.03 Ffr5a$y length
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ANNEX A [ Geometrical Test No. 1 (a) ]
COMMENTS RELATING TO THE SLIDEWAY A-3 CASE OF SLIDEWAYS WITH A REGULAR CONVEX CURVE The specifications concerning local tolerance are given only to eliminate in case of linear slideways, the possibility of large deviations in straightness concentrated on a small length [ 2.322.4 (d) of IS 2063 : 1988 1. However, in the case of slideways with a regular convex curve which is approximately symmetrical with respect to the middle of their length, the specifications for local tolerance are too restrictive at the extremities of the slideways. In such cases the values specified for local tolerance may be doubled for the outer quarters of the slideways.

A-l DEFINITIO N OF THE TERM `CONVEX SLIDEWAY' A slideway is considered to be convex when all its points are located above a straight line joining its extremities. A-2 DEFINITION OF THE TERM `LOCAL DEVIATION FROM STRAIGHTNESS' The local deviation from straightness between two points of a slideway, which are separated by a specified base length, which is small in comparison with the length of the slideway, is the difference between the vertical ordinates of these points.
Example :

Local deviation
over a specified

between points a and b length `Z'=hL - h, h2
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Standard Mark
by the provisions of the Bureau of Indian made thereunder. The Standard Mark on products covered by an Indian Standard conveys the assurance that they have been produced to comply with the requirements of that standard under a well defined system of inspection, testing and quality contro1 which is devised and supervised by BIS and operated by the producer. Standard marked products are also continuously checked by BIS for conformity to that standard as a further safeguard. Details of conditions under which a licence for the use of the Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of [ndian Standards. The use of the Standard Mark is governed

Standards Act, 1986 and the Rules and Regulations
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